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(57) Abstract 

A process for producing an arachidonic acid-containing lipid characterized by culturing a mutant having been depressed or inactivated 
in the activity of G)3-un saturation, which is obtained by mutating a microorganism belonging to the genus Mortierella, etc. and being capable 
of producing arachidonic acid, in a medium at a temperature lower than the optimum temperature thereof, either from the initiation of the 
culture or after culturing at the optimum temperature for a while, and them taking up the arachidonic acid-containing lipid from the culture 
medium. 
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77+ K > S ^ W Sa W 3& O' y * « - r - 'W u >B*£*JSJt©SI 

HjS © ^Wfw f§3i-o <h ©$S!r ( r Advances in Polyunsaturate 
d Fatty Acid Research J , Elsevier Science Publishers, 1993, 
pp. 261-264 ) telO.*ft^K©fSWKte^*«Sttl=BB-r« 
IRft (Proc. Natl. Acad. Sci. USA. 90, 1073-1077 (1993). Lane 
et, 344, 1319-1322 (1994) ) tfttStU M% t P SI! & H © HI K 
fflJ5a©*itt»l>T-*5 7-5* K>KKtf K 3 -t^s + ifx >K&a 

Ii*^n?n6 0 mg/kg/ B «fc O' 4 0 mg/kg/ B K , $&]£©*§£■ 
©75 + KyifcJ;^ K ^ ^ + ^ > 1$ ©£$§£■?■ ft 4 0 
mg/kg/ B & «fc & 2 0 mg/kg/ B K t £ «fc -5 K <!: ©Sj£W tFAO/W 
H O J: »} tB $ nTl**o 

(c J; *£B;&ffia<fc] btlTfc «3 . #J x. (i * A> f- 4 x 1/ ? ( Mortiere 
11a ) gfCg-*-£ft£'l*!l&tt£ IT, ^fflfi4-^ffl©lgitiJ^ffll>Tx 
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3 4 7 5 2 ) o 

;Ufc?* ( Mortierella - alpina ) £2 8 ©aiSr©&S«#ig#-e£ 

6 7. 4 %J-C77 + K >K©fiJ^ ; SrSiJ6 -5 - itcj&Sj 
(Appl. Microbial. Biotechnol, 31, 11-6 (1989)) o L 

C©£i£fcU Mttsi©®^^*^"*"***^®** 1 * 3 ® 
b U ?'l> -fe U K©gS*nJt©{£^3alfclS£0$^ Lx * ;l '*'~ };: ^ 
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c©&K£*iJffl Liz-fimt LT, t;l/f-^ J.U7 ♦ 7;ut°7- (Mo 
rtierella alpina) & 2 0 ICO 1 7 

1 . 2 96* Tr7 7 * K >8?©IiJ££Sa6£ C i L Tl>£ ( r 

Industrial Applications of Single Cell Oils J , American Oil 

Chemists' Society Champaign, 1992, pp. 52-60) 0 L^Ln d <D 

^\ fififlK w 3 ^t&flHkP^ (Biochem. Biophys. Res. Commu 
n. . 150^ 335-341 (1988) ) C iotx^ ^f<>^i>SllcIII 
Snnii.', £JIJW»K: § 7 5 * K>K09J-&*<«ii>Lx x 

( Hortierella ) JS*ttS£ 1 2 1C 7 

■T 5 E P A ©IiJ-S-ti 2 - 2 0 % tr^ L (J. Am. Oil Chem. Soc. , 65 
, 1455-1459 (1988). * ft 1= # -> T 7 7 * K > W © fW £ ttfiTt - * 

»^H^:it:«tD> 7f + F >K© Kit*® £16 

5 0 %Jil±, $ »>>gLfc*£KJi 7 0 %£l±ic 

t>ffia62 C bittiS » *>>o E P A©£i]££ 0 . 5%&T{cJ?$;t3 
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-3 fi ( r Advances in Polyunsaturated Fatty Acid Research J . 
Elsevier Science Publishers, 1993, pp. 261-264 ) ItzfriT 

3 18 £ ft 

V >m^M^^ «fc 9£ffl5J^*S£^f-6:5"7££ LT> A 5 ^tS¥o 

xmmi- 6 z t-hm^nx^z (mww- 1-243992, nmw- 

3 - 7 2 8 9 2 , ft WW- 3-49088, ftfflW- 5-91887^ 

to J: 9 i«14f-fi^J: <9 fcfil^fiK, Mxtf 1 2ttf«*t5i 

j&<8, 11, 14, 1 7 - -x-f f- h 5 i ftT L * 

^ to „ ^ t - r - u y u y ffi.om&ftML'P L , 8 , 11, 14 

£ft£o Lfci<ots 5> * * - r - 'J ^ I* >WtG>&ti&<DTK^Nift 



4 



WO 00/12744 



PCT/JP99/046S3 



K # W 8iH * £ ffi K « ffl © * «H «• ffl T # $6 AC x a "C * S f w S( ft t 

jteO'tcx-f a-y-O 9 x ^Sl^ 8 , 11, 14, 17 -a 

© *P * * o 

3 * fef[Hfcffit*©<£TS Lfc»£&*HHi L^^Bj^^gSc 

■fti ;b *> # 31 BJ ti x t^f-f xl/7 ( Mortierella ) Jg. nx-r 
( Conidiobolus ) 7 * f"> A ( Pythium ) 7 -r 
h 7 h 5 ( Phytophthora ) 8> ^ — > 'J a. - A ( Penicillium ) £g 
. ^7 KX^'J a-A ( Cladosporium ) 1U A 3 - ;U ( Hucor ) 1 
. 7 if <) =l - A ( Fusarium ) J£ . TXKA^^X ( Aspergillus ) 
J1 N d - F HI/ 7 ( Rhodotorula ) M> x > h 7 1-7 ( Entomoph 
thora ) Rx x + / > v^'i' A C Echinosporangium ) H i fz. (i 

t^Dl/^x? ( Saprolegnia ) JllCJB I T -5 * K >*£St6«rW 

& h> iZ * 31 BJ (i „ t;|/f^il/7 ( Mortierella ) 3£ JS IC U "2* £ 
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^ILti(;> 2 o °c x o ei^as z~ig% i > *©iSS4$j*&7-5 

$ * 31 Bfl (i N t;l/f^xU7 ( Mortierella ) ^ — t -i ^ 
X (Conidiobolus) 7 4 f - -7 A ( Pythium ) 1, 7 >f h 7 

h -5 ( Phytophthora ) HI ^ ^ — •> U a - A ( Penicillium ) 1 , ^ 
7 FXiP'j a-A ( Cladosporium ) H A n - ;U ( Mucor ) H „ "7 
if 'J ^ - A ( Fusarium ) A . 7X<i^Jl-X ( Aspergillus ) S s 
a — K h ;U -5 ( Bhodotorula ) x > h ^ 7 h -7 ( Entomophthor 
a_) Jg „ x+; X-f 7 Vv^^A ( Echinosporangium ) W,t. fz\i.^"f 
a\s?'-T ( Saprolegnia ) Hte* L 7 5 * K >»£Sf|fe*£*-* 
«£0|K:£JI*!lS£i6 L T» £ft £ A 5 ^teftl-ffcffitt® <ST* fct± 
L fc«£4&K:, tlfel^I L X% ZtlZ co 3 ^ISftHbStt© 
feTttzltk&l tzW$L%>]Z. Jg + IB 4&Bfr .fc *5 Xi±©@£ 

$ & # 31 BE ti > tif-fil/7 ( Mortierella ) Si Jll-St" £ 
*£Lfcft£4&l;:, ^m^a^ife UT» £ft£ w 3*ttHHbStt© 

4 o wmm itz'&iz. 2 o v J: o (a^ais-p^tt l > *©&**j 
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£ h <D "C £> & <• 

fcfcWfcfc^T* SUM L T n A 6 * ttftMtBf 

itftlt5:ti ( 7?S5t^f^il/7 ( Mortierella ) Rs 
3if t*'7 X ( Conidiobolus ) R ^ 7 ^ 7** 7 A ( Pythium ) R 
^ 7 -r h 7 h 7 ( Phytophthora ) K — •> g a - A ( Penicilliu 
m_) R, ?d KX^ya-A ( Cladosporium ) R „ A 3 - ;U ( Muco 
r_) IS. 7 1f'Ja-i ( Fusarium ) 1. 7X^;^*X ( Aspergil 
lus ) R > a - K h ;U -5 ( Rhodotorula ) Us i > h ^ 7 h 7 (En 
tomophthora ) R. -x.+ yxtf'-^Vv'^A ( Echinosporangium ) R 
fciCft^D^^? ( Saprolegnia ) R £ R 1~ % ft * ^ =t *3 
ffH< lit^f-fil/? < Mortierella ) azf-f **'7X 
( Conidiobolus ) R, 7 -r ^ 7 A ( Pythium ) I, i>K7l«7 
( Entomophthora ) R. x+7X^7>'/^A ( Echinosporangium 
) iRa't^ol/^'x7 ( Saprolegnia ) R fcR t £ * 9 

J: 0 *#Wk: !i7 ^ f- -7 A ( Pythium ) *tc JR-T S ft£4*J £ L T 
flj^.(#7^ f 7A • -f > ^ ^ * X A ( Pythium insidiosm ) A T C 
C2 8 2 5 1 £ , $fcJ-+yX'tf-7>v il t7A ( Echinosporangium ) 
mKWkt %>%k&.fylt LT0J*tf Xtf 7 > v>"7 A • h 5 >X'< 

-fiJX ( Echinosporangium transversalis ) ATCC16960 
(NRRL3 1 16) feiCfATCC 1 8 0 3 6 (NRRL552 
5) t^nl/^i? ( Saprolegnia ) R (c R f 6 ft £ L T 
PJx.li't7 , nl/^'z7 • 7i7?X ( Saprolegnia ferax ) CBS 
5 3 4. 6 7. t7"o l/i'*- T • 5 y # — # ( Saprolegnia lappon 
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ica ) CBS28 4. J 8, t^n • 'Jh5 'J X ( Saprol 

egnia litoralis ) CBS535. 6 K t U ^-7 • 'J 
( Saprolegnia moni 1 igera ) CBS5 5 8. B7iiitft^a 
U ? — T • V Jl 7 t V ( Saprolegnia turf osa ) C B S 3 1 3 . 8 

Mortierella ) it^r^f U y ( Mortierella ) IlCltS® 
Lt^o *^^Ot;bf^xb7 ( Mortierella ) Ji * ;u 
( Mortierella ) ffi JS K M t 6 t I T « . 01* tf 

^yl/f ^xU7-xp>^^ ( Mortierella elonga ta ) % ^ JVy- ^ 
xb5 • ( Mort ierel la exi gua ) . JU t j l> 5 • 7 

^D7>f 7 ( Mortierella hygrophi 1 a ) > ^Jl-rjX-lsy'T)]/ 
t* * ( Mortierel la alpina ) . t/l/f • ^*t'X*7 (Mo 

rtierel la parv i spora ) ^ t;|/f • ^/l/^ + < ( Mor t i e 

rel la bel jakovae ) ^ ^ )\/t 4 x U y ■ /o^'/l/h't ( Mortierell 
a globalpina ) x ^ ;v f- x u 7 • -x. t: # v ( Mor t ierel la epigam 
a_) N ;b x • ^ 7;bvx ( Mort ierel la kuhlmani i ) ^ 

^& ;U -f >f x b -7 • 7 ^ a h J~ ( Mortierel la acrotona ) ^ jUt- 4 
x U 7 • if -f f* + ( Mor t i erel la zychae ) , t/l/f-f il>7; 1/ •> 
<r •> + ( Mor t ierel la r ishikesha ) . t^r^f x|^7 • ^ 7 ^ v 
( Mortierel la minutissima ) „ ^^f^ XU7 • <i — x ] ) (Mo 
rtierel la bainieri ) N ^il/f^f xi/7 • i/aV^'i ( Mortiere 
11a schmuckeri ) i^fi/Ki^T^ 

:R ft ft IC {i ^ ;b f* >* x U 5 • x a > # ( Mort ierel la elongata 
) IFO8570. t/i/f^xi/7'X+'^7 ( Mortierel la ex 
igua ) I F08 5 7 1 , ;l/ X >r xU5 • 7 w ^ n 7 ^ 5 ( Mortie 
rel la hygrophi la ) IF0594 U ^e^f^iU? • 7*tt ( 
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Mortierella alpina ) IF08568.ATCC16266.AT 
CC32221.ATCC42430.CBS219. 3 5. C B 
S224. 3 7 . C B S 2 5 0 . 53.CBS343. 66. CB 
S527. 72.CBS529. 72.CBS608. 70. CB 
S 7 5 4. 6 8fCli^|lfKi*^iSo 

Cft£<£>®ffc(i<^-f ±ffi.m<DMSi&AffimiR?LPfT ( I F O 

) . SO' ?|eB 7 t l ) il y • * < ~? ' tj )l =f- + - • 3 U ? •> 3 > (Am 
erican Type Culture Collection, ATCC) Stf. Centrralbure 
au voor Schimmelcultures (CBS) Z> t&A, y> UWK < A¥^<5 

f^xl/7-XD>^/nAM0219 (HiIIifI 8 7 0 3 ^ 
) (S&Iif^SF^Sl 2 3 9 ) ^ffflt^CHt'i^: 

x|/7 ( Mortierella ) Rt^f-f il/7 ( Mortierella ) III: 

mtz%k£.yi ©gatfcxtiiaife*.*** hi: sit* 

©77 + K ymxit '^^-r-'J^ < ct 9 

fc. $ fc(i*&l|gjt*:&<£< tt* J: 9 ofiJ^HL 
TRW" $ tltc b<Di)i$$tlZ>o 

5» 0iJ;Ltf A l 2 *t&«Mbgttrt<K£ L^o A 6 ^ftftHbS1t3i<± 
g-ltzm^Wt •7;Ut°7-SAM2 0 8 6 (ft 

Ii^fH 6032-t. FERM BP-6032) ^ . A&ttfC 
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AM 1 8 6 0 (Stlif^f^ 3 5 8 9 §> FERM BP-358 
9 ) £ $ tf 5 C £ T- § 5 „ 

t fc*lfeW»C*^T. w 3 ^ISflMbffitttfffiTLfcSIt 

^f/O^x >Ie©ii|£-ri< 1 £lT©i£. ffitti<fiTLti<» 4if 

■CJ: D feffio&«-el&SLfcBS©Hf*rt© 8 , 11, 14, 17- 

, 11, 14. 1 7 - x>r 3* t- h v x >$©tij££ 1 t IT. % 
Jltta< 1 jyT©NK gtti<fiTL. 0©B#, ffitt^LH 4 *if 
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C £j&<T?£ *o A 5 ^ISfnfbStt 

^fiTXIi^^Ltl^i^f 1®ILT> $ blew 3 ^tefn-fkS 
ttWXIi*** ti-* C i ie J: T ti^n? „ 

SlfiBSttA:^ S S 4 tt 4 ® S « ^' 7 7 7 - t'i f C i fi L , §£ 

* * - I* ( HMS ) * N - * - N - — h o - N --Fny^?- 
V y (N T G ) W<D T a* ;Mb#i^ 5 - 7o ^ <7 7 ■> /U^O&g 

L 1 
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r-fil/7'7Atf+l F 0 8 5 6 8 ^ h fcf&W* $> L tz co 

3 *tefD<fcffitt*<Pl'5 « (fiTL^^^r^^ • T^b'tSA 
M2153 (FERM P- 1 5 7 6 7 ) (FERM BP-67 
9 4) ^ItSCi^'li^ C0BttfcBH£L-C<.»Sfctt-e 
< . ISS^ST^©*!**©^ > *x 1 i 

r-'yvy, figs ?''J-trn-;K ? > - h - >!/*?©-« Wfcffiffi $ 
little g5gzSi UlH/h'A gii+X, g#x**> «i 

© ^ tt^*K-e*ntf#»-iw PR « i> 

o he±-H£k, ^^zi(± o . i~4o mm%, & 1 1 < »i i ~ 2 

5fi%> ItSliO. 01-lOfi%>ffH<liO. 1-1 
0 M96 L < - * * L < «ttfft®K*« 

^JDS^ 1 - 5 11^ ft]i£©g^«tin*£ 0 . 1~6MH£ 
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*nwo£m&&. tzmtpx'igg-mt&fr bioti4Wfis<t »> 
-eg*-*-* i»«*a^wsfi^JSSLfc«jc a 

i®£W-&Jg «fc ») ffi^fi«-c^»f * o - c r-ftii^WSSi (i^ffl 
*- -5 «fc o tlltt-Si*, 2 0 ~ 4 0 °C> ff * L < It 2 0 ~ 3 

0 = C-e& 0 „ S*£Wfi£ «fc 0 fficl^SS > (± 2 5 °C J: Ofg^S*. 
Jfl L < (4 2 0 t ffii*fi&s £&u:jif*L<M:2 0T:J:9ffi< 
5tJ^loigtT"*So c © J: o «flSiH: «t 0 „ Sftrt^©* 

Slf^fcfcU 2~20BKU#£L<l*2~l4BMfr-9o 

*§£lc !i, *S£Wfi*T? 1 ~ 6 B HSU ffS L < 14 1 ~ 4 BfflfT^ 
, i!4ffig i 0 ffi^Sft T? 2 ~ 1 4 B Pek Jf * L < (4 2 ~ 1 0 

B ?$ a o o 

mfcigm-cigm-tzm&te. ajB&Mu** lt 5 0-1001 

§ % © 7K £ ftn ;L /c ^ f- * . fc*>3i<t»x flfe©S.^ 

* #38 91 T fcU W + + K > »X Ji ^ * * - r - 

>IX!iy*t- 7 - 'J y U' > lit" 5 

4pfiKIIi LtlJf h 7 "r ft >x ^ * if 7* * > , 3*-?*f s /7>* 

®^'fk7K^x f h7f^l, * -tf- -r # > IK ;f ? ? >6£^ 

(Dmmmxm<Dm. ( pj *. « f> y * a *a N a <) * a ts^ ) 
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i:ff?:i^T'^«o > H 6 ^^FISfDllg^lgi L "C (i #J x. l£ 'J 

*<T-§, & Aft lift EK $4*1$ tic LT^WtSMi LT(*0J;Ltf-9- 
777-i, ^11, h <7 ^ a zj •> & N ift , Bio-r ( r - 

y y u h y ^ y * y K) c ttf-eazo 

3SHo*&^Jpa»iiS«U=*r LT 0 . 0 0 1-10 «fi%. Jf * L 
<t*0. 5 ~ l 0 Sa%-efe-5o :n&oSRli4i»4ft*ftI 

- y y u £*s k£W*-*§i ft* c ^ft^flfe^ 

K >IX(i ^t-r- 1 )^ > &©M£*t ? o 

x * l < tem%%-MT?-G®mm^ * -> Tfsaj&s-rso mm® 

SSUtlii-f/k ^ + -y->, t 9 J - n>* 3.9 J -k^ 9 o d 
y ^y-;b£5$x-7^;i/©£5ffiHi^?an*;UA- y 9 J — )\> 

1 4 
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£o *9 3-9 J - ;H?©7K«c*t I T*i&tt©i#8L XfiC 

H*flifflt5. *©ft!l©^IIII<*±!££|E]*iT-&*o 

U > It > + r - l Jyi/>I^A 1 75+ K>»^f 

if- > wt * * \s -r > cti^, 7 -7 + k > $x tt s> * * - 

r-'j; l/>BfOiXf L ;i/'fbl=ISlLTx^-f^/'fb$*iS) ^ £M 
1= 77 + K>»Xli^*t - r- 

>J y b > S? © * + )l z- x x ;u * $ -5 K fi , lu ?E © ft £fc Ag ff * &*7K / 
9 J - )\,- mm 5-10%. BF3-^7-il 0~5 0%^i: 

«fc *j . m&izr i~24 b^ms-t «©3&<ff * 

iiaoftIfti»t,7 7 + K>lXlix*t - r - 'W u >$©;< 
^yl/xxf-^^IBiR-r* tcti's + if >> x - f ;K g£$x + ;|,*£© 

c i{c J: <9££ LTIISJI&lltxxr;i/j^&tt*iR£&A<f*S»*i*o c 
©/S£^Jc ii N @Wit«77+K>»Xli^*t - r - U y U > 
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$e <d t f- ;u x x f ;u © fib i- x '<iKf >l^f-^ixf;k xf7 

yfjUxfA*^77t K > R X li * * * - r - 'J J u > R & » 

X. 77 + K > RX (i ^ * * - r - ') J l/>l^tO^AiX 
5 96?K»ft^ h 'J ^ ACfc 5Iii:t 2 ~ 3 ) Lfc&> C©# 

t Af-f x U • 7;l/t°7- ( Mortierella alpina ) I F 0 8 5 6 
8 C z a p e k$^t (0. 2 %N a N 0 3 , 0. l«Ki 
HPO, , 0. 0 5 %M g S O 4 • 7 H , O s 0. 05KKC1, 
0. OOlKFeSO, • 7 H 2 396->a.-*D-X„ 2 % g 

pH6. 0) 3 0 0 ml^^i,^lX7/hffii:MIL, 2 i§ 
RJK 2 8 t7ft|Lfc, ^f#^, *!X7>Hi:Tween8 0 
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